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Introduction. The World Reference Center for Arboviruses was established
at the Yale Arbovirus Research Unit in 1965 as an outgrowth of The
Rockefeller Foundation program on arboviruses which was moved in 1965 to
Yale University from New York City. The U.S. Navy has supported this
program since 1972, initially through joint Navy-Army funding, then through
a separate contract., In April, 1977, the Yale Arbovirus Research Unit
became the billet of a Navy officer and has since remained the billet of
one or two officers., The present contract was initiated in 1977. The
progress over these six years is included in this report; it covers the
work for the entire project which received support from the Army, WHO, NIH,
and Australian government, in addition to that of this contract,

Virus identification. A primary function of the reference center is to
receive viruses from all parts of the world for identification. The most
resounding identifications were bluetongue virus from Australia and Rift
Valley fever virus from Egypt in 1977. Details of these and other
identifications are given in Status Reports and Annual Reports from 1977 to
1983, New viruses identified included Aroa virus from Venezuela and Tamana
virus from bats in Trinidad, both new flaviviruses, as well as other new
flaviviruses from Australia, and France. Twenty-seven new viruses from
Brazil were identified. Among them was a new Anopheles A group virus; 2
new ungrouped viruses from Sabethes and from Aedes mosquitoes; a new
flavivirus; 4 new ungrouped viruses in the Bunyamwera group from Sabethes
and Wyeomyia mosquitoes and a bat; a new bunyavirus from a sentinel mouse;
4 new phleboviruses — one from a spiney rat and 3 from sandflies; 2

new rhabdoviruses from a lizard and a toad and a new vesiculovirus from
male sandflies; a new Bunyamwera group virus from a fatal case of
hepatitis; 5 new Changuinola group viruses from a sloth, an armadillo, and
sandflies respectively; 2 new Corriparta group viruses from mosquitoes; a
new Pacora group virus from a bird; and a new Bunyamwera supergroup virus
from a bat. A new Yogue group virus was recognized from febrile patients
and from bats in Uganda, and a new Ornithodoros virus and a new Tete group
virus from India. Tilligery was a new Eubenangee group orbivirus from
Australia, Other new viruses included the orbivirus, GG668, the tick
bunyavirus MI 19334, Termeil, Yacaaba, and PK886 viruses from mosquitoes,
CSIRO-25 virus from Culicoides, and a new virus from Argas ticks — all
isolated in Australia; a new virus from Tanzanian Argas, a new virus from
Ornithodoros ticks collected in the U.S., and Connecticut virus, a new

rhabdovirus from ticks in New England.

Previously described viruses were identified from new geographic
regions, including Thogoto from ticks, Sango from Culicoidess, Dugbe from
birds, Arumowot from rodents, and Germiston from sentinel mice — all from
Ethiopia; Umbre and Thimiri for the first time in Australia; Arumowot from
South Africa; Wad Medani, Wanowrie, and Quaranfil from Iran; Soldado Rock
virus from France and the Seychelles; Chenuda virus in Morocco; Tataguine
virus from the Gambia; Kemerovo group viruses from the U.K., Finland, and
France; Salehabad, a Sakhalin group virus and Eyach virus from France, a
Kemerovo group virus recovered from anal swabs of Thai bats, Sindbis from
bats of Zimbabwe, and Tyuleniy from ticks of the North Atlantic. Crimean-
Congo hemorrhagic fever virus was confirmed from China, Rift Valley fever
(Zinga) virus was recognized in Central African Republic, Madagascar,
Guinea, and Senegal. Keystone virus was recognized for the first time in
New England, and Japanese encephalitis for the first time in the
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Philippines. An isolate from a patient in the Netherlands was Colorado

) tick fever virus. The patient had vacationed in the western United States
~3 and returned sick to Holland where he removed a tick from himself. This is
; an example of long distance transport of a human viral pathogen.
’ \
xk Over 150 strains isolated from mosquitoes in Indonesia were referred |

by the NAMRU-2 Field Facility in Jakarta. Although these strains are not
yet completely identified, initial studies indicate that over half of these
are dsRNA viruses, probably orbiviruses. The dsRNA segments were studied

: by polyacrylamide gel electrophoresis (PAGE). The PAGE patterns indicated
that there were multiple genotypes among these isolates. These viruses
were isolated in the C6/36 clone of Aedes albopictus cells; they
illustrated the power of the PAGE technique in identification of strains
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A which were not mouse-pathogenic, and in some cases did not cause CPE in

N vertebrate tissue culture. Other similar mosquito cell isolates were
studied from China, Hawaii, Thailand, and Israel. ///

X The center was called upon frequently to confirm the identity of

o viruses used by other researchers. The identity of two strains of SLE

- virus isolated by U.S. Army researchers in overwintering Culex was

™ confirmed; the identity of Junin vaccine virus was certified; and a plaque-

‘ clone of Dhori virus was identified for researchers at the University of

M. Alabama who had shown it to contain 8 segments of RNA. 1In all, 420 viruses

;: were identified between 1977 and 1983,

xR

By Virus classification. The vast majority of arboviruses pertain to 4 major

T~ virus families — Togaviridae (genera Alphavirus and Flavivirus),

) Rhabdoviridae, Reoviridae (genus Orbivirus), and Bunyaviridae (genera
Bunyavirus, Nairovirus, Phlebovirus, and Uukuvirus). Reference sera and

- viruses were produced and distributed for viruses in each of these

f: families. These reagents formed the basis for a collaborative study by

", plaque reduction neutralization carried out at CDC, Fort Collins and

- USAMRIID, Fort Detrick to classify the viruses in the genus Flavivirus. A
major revision of the family Rhabdoviridae was done by complement fixation,

. immunofluorescence, and plaque reduction neutralization involving 51

" viruses, A similar revision of the genus Phlebovirus was completed with 35

- viruses. The finding that Rift Valley fever belonged to this genus had a

- major impact on the progress of research with this virus. The serological

o relationships among viruses of the genus Nairovirus were delineated, and

these agents were supplied to the Department of Microbiology at the

X University of Alabama where biochemical studies were done. Another major
. revision was done in the genus Orbivirus using complement fixation, plaque
-1 reduction neutralization, RNA hybridization and PAGE of dsRNA. It was

. established that the serotype differences within some serogroups

: represented hybridization differences in only one or two of the 10 genes
comprising each virus in the serogroup.

Th4Y

An attempt to place Hantaan virus into one of the existing serogroups
of arboviruses was negative, in spite of extensive serological testing,
especially among the members of the family Bunyaviridae.

Serologic surveys. Broadly based arbovirus serological surveys were

carried out with sera from Brazil, Guam, U.S.A., Colombia, West Irian,
Papua, New Guinea, Liberia, Yugoslavia, Greece, China, Ghana, Cameroon,
Israel, Sinai, Egypt, Sudan, Australia, and Indonesia. The distribution of
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antibody to alphaviruses, flaviviruses, and several hemorrhagic fever
viruses such as Lassa, Rift Valley fever, Msrburg/Ebola, and Crimean-Congo
hemorrhagic fever were determined.

Diagnosis of disease. The outbreak of Rift Valley fever in Egypt was
diagnosed. Chikungunya infection was detected in an American working in

+U.,

[ West Africa, as was Japanese encephalitis in a Canadian exposed in China,

. eastern encephalitis in a child from Rhode Island, western encephalitis in

5} a teen-ager exposed in the western U.S.A., Tacaribe virus infection in a

4y laboratory worker, LaCrosse encephalitis in a child from Westchester
County, N.Y., and Ross River infections in Canadians returning from the

~ Western Pacific. The cause of fevers in Indonesians was determined in a

™~ special fever study. In addition, many outbreaks (apparently not

o of arbovirus origin) were investigated without obtaining a diagnosis.

Development of techniques and rapid diagnosis. The following were
investigated or developed: 1)arbovirus attachment to neural and non-neural
cells, 2) demonstration of high salt HA with dengue virus, 3) demonstration
of HA in mosquito tissues with WEE virus, 4) animal models for
demonstrating pathogenicity of bunyavirus reassortant viruses, 5) ELISA for
alphaviruses, flaviviruses, and bunyaviruses, 6) Aedes pseudoscutellaris
cells for primary isolation of arboviruses in the field, 7) PAGE analysis
of dsRNA viruses for classification, 8) trypsinization and mass culture of
Rhipicephalus appendiculatus tick cell line, 9) feeding ticks on capillary
tubes, 10) high titered JE virus from persistently infected C6/36 cell
line, 11) antigen detection ELISA applied to infected mosquitoes, 12)
monoclonal antibodies to Rift Valley fever and Crimean-Congo hemorrhagic
fever viruses, 13) IgM antibody detection using ELISA, 14) latex beads for
rapid antibody and antigen detection, 15) modified Southern blotting to
determine genetic relatedness of RNA viruses, and 16) ELISA on filterpaper
blood collections.

Collection of low passage arbovirus strains. A large collection of low
passage arbovirus strains has been developed and maintained. Priority was
given to yellow fever, dengue, chikungunya, western encephalitis, eastern
encephalitis, Japanese encephalitis, and other human disease arboviruses.
The original (or as close to original as was available) material was
passaged once in C6/36 mosquito cells and the progeny lyophilized in °
aliquots. These were stored and distributed to any and all persons
requesting material for study.

Distribution of reagents. Reference antibody and virus was maintained as
lyophilized stock for distribution to U.S. military users and to others on
a world-wide basis., Since 1977, 4,653 ampoules of arbovirus reagents were
distributed to laboratories in more than 40 countries. This total consisted of :
1,574 ampoules of virus stock, 1,384 ampoules of virus antigen, and 1,695
ampoules of antibody.

Cell lines were also distributed. These included 51 Aedes albopictus,
6 Aedes aegypti, 1 LLC-MK2, 4 Rhipicephalus, 8 toad, 20 Aedes
pseudoscutellaris, 10 Vero, 7 BHK-21, 7 RML-15 and 5 CER lines,
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7 d) Conclusions:

R

A The World Reference Center between 1977 and 1983, maintained an active

< reference program, both in support of U.S. Navy programs and in support of

Il other national and international agencies and universities. Viruses were

?3 identified, arbovirus taxonomy maintained in a competent, structured

7 manner; the world arbovirus collection was curated and increased in numbers

?4 and quality; the distribution of arboviruses was determined through

Cod serosurvey and isolation of agents; disease outbreaks were diagnosed; new

P technology was introduced for rapid and early diagnosis; and viruses, cell
cultures, and colonized vectors were distributed on a world basis.

Sj‘ e) Major accomplishments:

.

Lfﬂ 1. Over 400 viruses were identified, many of them new to science

o and/or new to a geographic region.

2. The taxonomy of 4 families of viruses was revised,

3. The distribution of arbovirus antibody was determined throughout
the world by serosurvey.

4, Rift Valley fever was identified from Egypt and bluetongue virus
was identified from Australia; these were medically or economically major
events.,

5. Techniques for rapid and early diagnosis of arbovirus disease were
developed and transferred as technology to users throughout the world.

J& 6. Over 4,000 ampoules of arbovirus reagents were distributed to the
-

U.S. military and other laboratories throughout the world.,

s 2 BB
e a0
a2
Y

1y 4

vy buidon V—
- pilive Coumd
Cemil ornl/er

P

.
Fe amt 2t

. [ |
.....

~ ‘.- "- - -~ .l “"-.
o :.',.‘:‘-J-}JQ:-AT:..I.)J ata e



ot =T ! -
wh
(Rt
".\‘.:'
ﬁii b) Index of annual reports:
55
e Annual report for 1978
~— Annual report for 1979
Wy Annual report for 1980
~ Annual report for 1981
N Annual report for 1982
o Annual report for 1983 (submitted to US Army R&D Command)
- c) Index of publications:
SN
ﬁ:ﬁ Aitken, T.H.G., and Main, A.J., Lutzomyia vexator (Coquillet) in
- Q Connecticut (Diptera: Psychodidae), Proc. Entomol. Soc. Wash, 79:4, 1977,
o Beaty, B.J., Shope, R.E., and Clarke, D.H., Salt-dependent hemagglutination
e with Bunyaviridae antigens, J. Clin. Micro. 5:548-550, 1977,
y
e
) Casals, J., Serological reactions with arenaviruses, Medicina, Buenos Aires,
20N 30:Supplement #3, 59-68, 1977,
) \:‘\
'f-ﬁ Clewvley, J.P., Bishop, D.H.L., Kang, C.Y., Coffin, J., Schnitzlein, W.M.,
.f;l Reichmann, M.E., and Shope, R.E., Oligonucleotide fingerprints of RNA species
Ijgi obtained from Rhabdoviruses belonging to the vesicular stomatitis virus
-iﬁ subgroup, J. Virol., 23:152-166, 1977,
' L%
:2? Elizan, T.S., Schwartz, J., Yahr, M.D., and Casals, J., Antibodies against
arboviruses in postencephalitic and idiopathic Parkinson's disease, Arch,
- Neurol. 1977,
f%f Kascsak, R.J., Shope, R.E., Donnenfeld, H., and Bartfield, H., Absence of
A increased antibody response to arboviruses in amyotrophic lateral sclerosis
o and multiple sclerosis, Arch. Neurol. 1977,
:;z Sprance, H.E. and Shope, R.E., Single inoculation immune hamster sera for
el typing California group arboviruses by the complement-fixation test, Am. J.
oAy Trop. Med. & Hyg. 26:544-546, 1977,
w) ..\'
N Steere, A.C., Malawista, S.E., Snydman, D.R., Shope, R.E., Andiman, W.A.,
. Ross, M.R., and Steele, F.M., Lyme arthritis. An epidemic of oligoarticular
o arthritis in children and adults in three Connecticut communities, Arthritis
< Rheum. 20:7-17, 1977,
I -
i;; Yunker, C.E., Clifford, C.M., Thomas, L.A., Keirans, J.E., Casals, J., George,
e J.E., and Parker, J.C., Sunday Canyon virus, a new ungrouped agent from the
‘ tick Argas (A) cooleyi in Texas, Acta Virol. 21:36-44, 1977.
:j) Bloch, A. Serological survey for Lassa virus antibodies in Liberia. Bull.
e WHO 56:811-813, 1978,
xé; Buckley, S.M. and Casals, J. Pathobiology of Lassa fever. International
i Review of Experimental Pathology, Vol 18, pp. 97-136, Academic Press, New
‘:‘. YOl'k, 1978.
o
2
Yol
I
-




LA

[}
LA N

.l_‘,'-'. oy

[y
-

O O
OOy

i !

A NSNS,

......

Budzko, D.B., Casals, J., and Waksman, B.H., Erhanced resistance against Junin
virus infection induced by Cornebacterium parvum, Infect. Immun., 1978,

Casals, J. Antigenic properties of arenaviruses. Vestnik Academic
Meditzinskikh Nauk SSSR, Vol., 2, 84-89, 1978.

Casals, J. Crimean-Congo hemorrhagic fever, in S.R. Pattyn, ed., Ebola Virus
Haemorrhagic Fever, pp. 301-317, Elsevier-North Holland Biomedical Press,
1978. .

Casals, J. Rapid diagnosis of arboviral and similar infections of man: Rift
Valley fever in Egypt, 1977. J. Egyptian Public Health Assoc. 53:209-215,
1978.

Casals, J. Togavirus: Alphavirus, and Togavirus: Flavivirus, in CRC Handbook
Series of Clinical Laboratory Science, Hsiung, G.D., and Green, R.N., eds.,
Part I, pp. 183-200, CRC Press, West Palm Beach, 1978,

Casals, J. and Buckley, S.M. Lassa Fever, in Handbook of Zoonoses, J.H.
Steele, Ed., CRC Press, West Palm Beach, 1978,

Fujita, N., Karabatsos, N., and Shope, R.E. Effects of protamine sulfate on
dengue type 1 viral activities. Microbiol. and Immunol. 22:315-323, 1978.

Holmes, I.H. and Shope, R.E. Bunyaviridae. In Hsiung, G.D. and Green, R.H.,
eds., CRC Handbook Series of Clinical Laboratory Science: Virology and
Rickettsiology, pp. 275-283, CRC Press, West Palm Beach, 1978,

Main, A.J. Mykines and Tindholmur: Two Kemerovo group orbiviruses from
Ixodes uriae in the Faeroe Islands., J. Med. Ent, 15:11-14, 1978,

Monath, T.P., Cropp, C.B., Frazier, C.L., Murphy, F.A., and Whitfield, S.G.
Viruses isolated from reptiles: Identification of three new members of the
family Rhabdoviridae. Arch. Neurol. 1978,

Porterfield, J.S., Casals, J., Chumakov, M.P., Gaidamovich, S.Ya., Hannoun,
C., Holmes, I.H., Horzinek, M.C., Mussgay, M., Oker-Blom, N., Russell, P.XK.,

and Trent, D.W, Togaviridae, report on the Arbovirus Study Group,

Vertebrate Virus Subcommittee, International Committee on Taxonomy of Viruses,
Intervirology 9:129-148, 1978,

Reik, L., Steere, A.C., Bartenhagen, N.H., Shope, R.E., and Malawista, S.E.
Neurologic abnormalities of Lyme disease. Medicine, 1978.

Ritter, D.G., Calisher, C.H., Muth, D.J., Shope, R.E., Murphy, F.A., and
Whitfield, S.G. New Minto virus: A new rhabdovirus from ticks in Alaska,
Infect. Immunity, 1978,

Scherer, W.F., Russell, P.K., Rosen, L., Casals, J., and Dickerman, R.W.,
Experimental infection of chimpanzees with dengue viruses, Am. J. Trop. Med. &
Hyg. 27:590-599, 1978,

Shope, R.E. Rhabdoviridae: Rabies and rabies-related viruses. In Hsiung,
G.D. and Green, R.H., eds. CRC Handbook Series of Clinical Laboratory
Science: Virology and Rickettsiology, Part I, pp. 285-296, 1978,

- o e - R L e SR SN SN S PSS S T I
, M e T e .-,
' ALY, NI A




Shope, R.E. Serologic and vector comparisons of Rift Valley virus with other
bunyaviruses. J. Egypt. Pub, Hlth. Assoc. Vol I, III, No. 3 and 4, pp. 235-
242, 1978,

Smith, A.L., Tignor, G.H., Emmons, R.W. and Woodie, J.D. Isolation of field
rabies virus strains in CER and murine neuroblastoma cell cultures.
Intervirology 9:359-361, 1978.

St. George, T.D., Standfast, H.A., Cybinski, D.H., Dyce, A.I., Muller, M.J.,
Doherty, R.L., Carley, J.G. and Frazier, C.L. The isolation of a bluetongue
virus from Culicoides collected in the Northern Territory of Australia.
Australian Vet, J. 54:153-154, 1978.

Tomori, O, and Aitken, T.H.G. Orungo virus: Transmission studies with Aedes
albopictus and Aedes aegypti (Diptera: Culicidae). J. Med. Ent., 14:523-
526, 1978.

Wallis, R.C., Brown, S.E., Kloter, K.O., and Main, A.J., Jr. Erythema
chronicum migrans and Lyme arthritis: Field study of ticks. Am. J.
Epidemiiol. 108:322-327, 1978,

Wood, O.L., Lee, V.H., Ash, J.S. and Casals, J., Crimean-Congo hemorrhagic
fever, Thogoto, Dugbe, and Jos viruses isolated from Ixodid ticks in Ethiopia.
Am. J. Trop. Med. Hyg. 27:600-604, 1978.

Bishop, D.H.L. and Shope, R.E. Bunyaviridae, in Fraenkel-Conrat, H. and
Wagner, R.E. eds. Comprehensive Virology, Vol. 14, pp. 1-156, Plenum Press,
New York, 1979,

Brown, F., Bishop, D.H.L., Crick, J., Francki, R.I.B., Holland, J.J., Hull,
R., Johnson, K., Martelli, G., Murphy, F.A., Obijeski, J.F., Peters, D.,
Pringle, C.R., Reichmann, M.E., Schneider, L.G., Shope, R.E., Simpson, D.I.H.,
Summers, D.F. and Wagner, R.R. Rhabdoviridae. Intervirology 12:1-7, 1979,

Buckley, S.M., Ofori-Kwakye, S.K., and Lipman, M.B. Immunofluorescence as an
aid to electronmicroscopy: Orungo virus morphology in Aedes pseudoscutellaris
cells. Abstract. International Conference on Invertebrate Tissue Culture,
Rigi-Kaltab, Switzerland, p. 46, 1979,

Casals, J. Rapid diagnosis of arboviral and related infections, In Arctic
and Tropical Arboviruses, E. Kurstak (ed.), Chapter 20, pp. 303-319, Academic
Press, New York, 1979,

Casals, J. Arenaviruses, In Diagnostic Procedures for Viral and Rickettsial
Infections, Lennette E.H. and Schmidt, N.J., eds., 5th edition, pp. 815-842,
Amer. Publ, Hlth, Assn., Washington, DC 1979.

deMattos, E.G., Vier, E.,J., Kobilka, B., Beaty, B.J. and Buckley, S.M.
: Comparative infectivity assays of dengue virus in mosquitoes and mosquito
) cell lines, Abstract, International Conference on Invertebrate Tissue Culture,

E Rigi-Kaltbad, Switzerland, p. 38, 1979.
- deMattos, E.G., Work-Jozan, M., Work, T.H., Casals, J. and Buckley, S.M.
N Primary isolation of St. Louis encephalitis virus from mosquito pools
o
5

n._ " aw I.\ >( ‘;'. " '_-\".\\u"_. —..\




B v
{’;-{..h,’i‘lr A

L)
LA A

». ..'.‘T' ',' LA

. ‘.."c"n

o g ¥ N 2
[ I AAARAA

<

collected in California: Comparison of in vitro and in vivo methods.
Abstract, International Conference on Invertebrate Tissue Culture, Rigi-
Kaltbad, Switzerland, p. 35, 1979.

Filipe, A.R., and Casals, J. Isolation of Dhori virus from Hyalomma
marginatum ticks in Portugal. Intervirology 11:124-127, 1979.

Frame, J.D,, Casals, J., and Dennis, E.A. Lassa virus antibodies in hospital
personnel in Western Liberia, Trans. Roy. Soc. Trop. Med. Hyg., 73:217-224,
1979,

Frazier, C.L. and Shope, R.E. Serologic relationships of animal
rhabdoviruses. In Rhabdoviruses, D.H.L. Bishop (ed.) pp. 43-64, CRC Press,
West Palm Beach, Florida, 1979,

Frazier, C.L. and Shope, R.E. Detection of antibodies to alphaviruses by
enzyme-linked immunosorbent assay. J. Clin. Micro. 10:583-585, 1979.

Karabatsos, N. and Shope, R.E. Cross-reactive and type-specific complement-
fixing structures of Oriboca virions. J. Med. Virol., 3:167-176, 1979.

Main, A.J. Virologic and serologic survey for eastern equine
encephalomyelitis and certain other viruses in colonial bats of New England.
J. Wildlilfe Dis. 15:455-466, 1979,

Main, A.J., Carey, A.B., and Downs, W.G. Powassan virus in Ixodes cookei and
mustelids in New England. J. Wildl. Dis. 15:585-592, 1979.

Main, A.J., Smith, A.L., Wallis, R.C. and Elston, J. Arbovirus surveillance
in Connectilcut. I. Group A viruses. Mosq. News 39:544-551, 1979,

Main, A.J., Brown, S.E., Wallis, R.C., and Elston, J. Arbovirus surveillance
in Connecticut. II. California group viruses. Mosq. News 39:552-559, 1979,

Main, A.J., Hildreth, S.W., Wallis, R.C. and Elston, J. Arbovirus
surveillance in Connecticut, III. Flanders virus. Mosq. News 39:560-565,

1979.

Monath, T.P., Cropp, C.B., Frazier, C.L., Murphy, F.A. and Whitfield, S.G.
Viruses isolated from reptiles: Identification of three new members of the
family Rhabdoviridae. Arch. Neurol., 1979,

Reik, L., Steere, A.C., Bartenhagen, N.H., Shope, R.E. and Malawista, S.E.
Neurologic abnormalities of Lyme disease. Medicine 58:281-294, 1979,

Shope, R.E. and Sather, G. The arboviruses. In Lennette, E.H. and Schmidt,
N. (eds.) Diagnostic Procedures for Viral and Rickettsial Infections, 5th
ed., pp. 767-814, American Publ, Hlth. Assoc., Washington, DC, 1979,

Bia, F.J., Thornton, G.F., Main, A.J., Fong, C.K.Y. and Hsiung, G.D. Western
equine encephalitis mimicking herpes simplex encephalitis, JAMA 244:367-373,
1980.

Calisher, C.H., Lazuick, J.S., Muth, D.J., Lopes, 0.S., Crane, G.T., Elbel,
R.E. and Shope, R.E. Antigenic relationships among Tacaiuma complex viruses

9

VDR S A L SRS, At St (8




--------

)
20N
... "
ﬂiﬂj of the Anopheles A group (Bunyaviridae). Bull, Pan. Am. Health Org. 14:386-391,
" 1980.
L Bishop, D.H.L. Calisher, C.H., Casals, J., Chumakov, M.P., Gaidamovich, S.Y.,
{ Hannoun, C., Lvov, D.K., Marshall, I.D., Oker-Blom, N., Pettersson, R.F.,
AR Porterfield, J.S., Russell, P.K.,, Shope, R.E,, and Westaway, E.G. Bunyaviridae.
Do Intervirology 14:125-143, 1980,

-\ -
3 Calisher, C.H., Shope, R.E., Brandt, W., Casals, J., Murphy, F.A., Tesh, R.B.,
et and Wiebe, M.E. Proposed antigenic classification of registered arboviruses:

1. Togaviridae, Alphavirus. Intervirology, 14: 229-232, 1980.

N
‘;:u Casals, J. and Tignor, G.H. The Nairovirus genus: Serological relationships.
:d% Intervirology, 14: 144-147, 1980.

"

s
;P

Main, A.J., Kloter, K.0., Camicas, J.-L., Robin Y., and Sarr, M. Wad Medani and
Soldado viruses from ticks (Ixodoidea) in West Africa. J. Med. Ent. 17:380-382,
SAON 1980,

& 4,

" !\q:

f:{ Saikku, P., Main, A.J., Ulmanen, I., and Brummer-Korvenkontio, M, Viruses in
,:}j Ixodes uriae (Acari: Ixodidae) from seabird colonies at Rost Islands, Lofoten,
AN Norway. J. Med. Ent. 17:360-366, 1980.

.:{ Shope, R.E. Medical significance of togaviruses. In Schlesinger, W.R. (ed.)
}:} Togaviruses, Chapter 3, pp. 47-82, 1980

Lo

Shope, R.E., Peters, C.J., and Walker, J.S. Serological relation between Rift
by, Valley fever virus and viruses of the phlebotomus fever serogroup. Lancet Vol.
I for 1980, No. 8173, 886-887, 1980,

5
f:;: Smith, A.L., and Anderson, C.R. Susceptibility of two turtle species to eastern
:ﬁ;' equine encephalitis virus. J. Wildlife Dis. 16: 615-617, 1980,
& .
iy
’?i Sureau, P., Tignor, G.H., and Smith, A.L. Antigenic characterization of the
' Bangui strain (ANCB-672d) of Lagos bat virus., Ann. Virol. (Inst. Pasteur)
s 131E:25-32, 1980.
"\q
* E: Tignor, G.H., Smith, A.L., Casals, J., Ezeokoli, C.D., and Okoli, J. Close
s:u: relationship of Crimean hemorrhagic fever-Congo (CHF-C) virus strains by
?‘:‘ neutralizing antibody assays. Am. J. Trop. Med. & Hyg., 29:676-685, 1980.

S

Bhatt, P.N., Downs, W.G., Buckley, S.M., Casals, J., Shope, R.E., and Jonas,
A.M, Mousepox epizootic in an experimental and a barrier mouse colony at Yale
Univergity. Lab, Anim, Sci. 31: 560-564, 1981, '

RAKLAE

A
k]

-\ Brown, S.E. and Rnudson, D.L. Characterization of invertebrate cell lines. IV,
L Isozyme analyses of dipteran and acarine cell lines. In Vitro 18:347-350, 1981.
] '\.(‘..
:fz Knudson, D.L. Genome of Colorado Tick Fever. Virology 112: 361-364, 1981,
<
:ﬁ Main, A.J., Arbovirus surveillance in Connecticut. IV. Bunyamwera group.
D Mosq. News 41: 490-494, 1981, i
T |
{53 Main, A.J., Field evidence against transovarial transmission of Flanders virus i
v in Connecticut. Mosq. Nee &l: ¢ _-563, 1981. f
{h: '
{rl I
R I
Y 10

v

{‘. ‘o te

. e 4" A" At ' € Ve ' Nt et BT T e Tttt Ty T Y . T Tt e e " a%a "% €96 "¢ " 0" a®%e " a4 """

5 ‘\" PRI NS Y \.’-.‘ -{,\ Ny \‘-. DAY ‘._-.‘.«.'_-.' LK SR RN



“w

) s e

AJ 2
GG Y
HGYS%al 1

f e
-

.
:
LA

i

A IS A A e B M el R A Bt

Main, L; H. and A, J. Main. The potential health hazard of tires used in
playgrounds. J. Natl, Assoc. Ed. Young Child. (submitted).

Meegan, J.M. Rift Valley fever in Egypt: An overview of the epizootics in 1977
and 1978, in Contributions to Epidemiology and Biostatistics, M.A. Klingberg
(ed.), 3: 100-113, 1981, S. Karger AG, Basel,

Meegan, J.M. and Shope, R.E., Emerging concepts on Rift Valley fever, in
Perspectives in Virology XI, M. Pollard (ed.), pp. 267-287, 1981, Alan Liss,
N'Y.

Meegan, J.M,, Watten, R.H., and Laughlin, L.W. Clinical experience wit@ Rift
Valley fever in humans during the 1977 Egyptian epizootic. Contrib. Epidem,
Biostat, 3: 114-123, 1981,

Peters, C.J. and Meegan, J.M, Rift Valley fever in Steele, J.H. (ed.) Handbook
Series in Zoonoses, Sect. B, Viral Zoonoses, Vol. I, pp. 403-420, Beran, G.W.
(Section Ed.), 1981, CRC Press, Boca Raton,

Shope, R.E. Opportunities and responsibilities of the reference center. Am. J,
Tl‘op. Medo & ﬂyg-' 30: 509-515, 19810

Shope, R.E,, Meegan, J.M,.,, Peters, C.J., Tesh, R.B. and Travassos de Rosa, A.A.:
Immunologic status of Rift Valley fever. Contrib. Epidem. Biostat., 3:42-52,
1981,

Tesh, R.B. Arboviruses and their diseases - Central Asia and the Soviet Union.
In Pediatric Infectious Diseases., R.D. Feigin and J.D. Cherry, editors. W. B.

Tesh, R,B, Vertical transmission of arthropod-borne viruses of vertebrates. In
vectors of disease agents, J.J. McKelvey, B.F. Eldridge and R.F. Harwood,
editors. Praeger Publishers, New York 1981, p. 122-137.

Tesh, R.B.,, McLean, R.G., Shroyer, D.A., Calisher, C.H., and Rosen, L. Ross
River virus infection (epidemic polyarthritis) in American Samoa. Tr. Roy. Soc.
Trop. Med. Hyg. 75:426-431, 1981.

Tesh, R.B., and Cornet, M. The location of San Angelo virus in developing
ovaries of transovarially infected Aedes albopictus mosquitoes as revealed by
fluorescent antibody technique. Am. J. Trop. Med. Hyg. 30:212-218, 1981,

Calisher, C.H, Lazuick, J.S., Muth, D.J., Lopes, O.deS., Crane, G.T., Elbel,
R.E., and Shope, R.E. Relaciones antigenicas entre virus del complejo Tacaiuma

del serogrupo Anopheles A (Bunyaviridae). Bol, Ofic. Sanit. Panamericana 92:
41 -48, 1982,

Casals, J., Advances in the laboratory diagnosis of arbovirus infections.
International Symposium on Tropical Arboviruses and Hemorrhagic Fevers.
Brazilian Academy of Sciences, Rio de Janeiro, pp. 451-461, 1982,

Casals, J. and Tignor, G.H. A new set of antigenic relationships that includes
Congo-Crimean hemorrhagic fever, Nairobi sheep disease and other arboviruses:
the Nairovirus supergroup. International Symposium on Tropical Arboviruses and




Hemorrhagic Fevers. Brazilian Academy of Sciences, Rio de Janeiro, pp. 271-281,
1982,

Crick, J., G.R.Tignor, and K. Moreno. 1982. A new isolate of Lagos bat virus
from the Republic of South Africa. Trans. Roy. Soc. Trop. Med. Hyg. 76: 211-
213.

Kapikian, A. and Shope, R.E. Reoviruses in "Medical Microbiology: Principles
and Concepts", Baron, S. (ed.), pps 1250-1264, Addison-Wesley, Menlo Park,
California, 1982,

Knudson, D.L., Butterfield, W.K., Shope, R.E., Walton, T.E. and Campbell, C.H.
Electrophoretic comparison of the genomes of North American bluetongue viruses,
one Australian bluetongue virus, and three other related orbiviruses. Vet
Microbiol. 7:285-293, 1982,

Main, A.J., et al,, "Eastern equine encephalomyelitis" in Geographical
Distribution of Animal Viral Diseases, edited by S. Odend'hal. 1982. Academic
Press.

eases, edited by S. Odend'hal, 1982, Academic Press.

J., et al,, "Powassan virus" in Geographical Distribution of Animal
s

Meegan, J.M., Evans, B.K., and Horstmann, D.M. Comparison of the latex
agglutination test with the hemagglutination inhibition test, enzyme-linked
immunosorbent assay, and neutralization test for detection of antibodies to
rubella virus. J. Clin. Micro. 16: 644-649, 1982,

Oliva, O,F.P. and Knudson, D.L. Molecular approaches in epidemiologic studies:
Genetic analyses of Central and South American orbiviruses, International
Symposium on Tropical Arboviruses and Hemorrhagic Fevers, Brazilian Academy of
Sciences Rio de Janeiro, pp. 105-116, 1982,

Shope, R.E. Bunyaviruses in "Medical Microbiology: Principles and Concepts",
Baron, S. (ed.), pp. 1132-1142, Addison-Wesley, Menlo Park, California, 1982.

Shope, R.E. Rabies, in "Viral Infections of Humans", Evans, A.S. (ed.), 2nd
edition, Plenum, New York, pp. 455-470, 1982,

Shope, R.E. Arbovirus and hemorrhagic fever viruses in the tropics: History
and present situation in F.P. Pinheiro (ed.) International Symposium on Tropical
Arboviruses and Hemorrhagic Fever, pp. 21-25, Brazilian Academy of Sciences, Rio
de Janeiro, 1982,

Shope, R.E, The relationship of Rift Valley fever virus to the phlebotomus
fever serogroup of bunyaviruses in F.P. Pinheiro (ed.) International Symposium
on Tropical Arboviruses and Hemorrhagic Fever, pp. 79-82, Brazilian Academy of
Sciences, Rio de Janeiro, 1982,

Shope, R.E. Rift Valley fever: Clinical syndromes and epidemiology in F.P.
Pinheiro (ed.) International Symposium on Tropical Arboviruses and Hemorrhagic
Fever, pp. 283-286, Brazilian Academy of Sciences, Rio de Janeiro, 1982,

Shope, R.E, Understanding EEE emergencies and their control in J.L. Foote and
J.G. Engemann, eds. Eastern Equine Encephalomyelitis (EEE) and Public Health in




CIra A Ry " . v B AR I S I S A A SRR R .,_.:ﬂﬁ;ﬂrT

f: Southwestern Michigan, pp. 8-10. Science for Citizens Center of Southwestern
Michigan, Western Michigan University, 1982.

Shope, R.E., Peters, C.J. and Davies, F.G. Update: The spread of Rift Valley
fever and approaches to its control. Bull, W.H.O,, 60: 298-304, 1982,

»
. Burgdorfer, W. and Tesh, R.B. Transovarial transmission of rickettsiae and

- vertebrate viruses in their arthropod vectors. In Current Topics in Pathogen-
o Vector-Host Research, K.G., Harris (ed.) Praeger Scientific, NY, in press 1983,
o

Clerc, Y., Rodhain, F., Digoutte, J.P.,, Tesh, R. and Coulanges, P. Le virus
- Perinet, Rhabdovirus, du genre Vesiculovirus isole a Madagascar de culicides.
Ann. Virol. in press, 1983,

‘l ‘l ¢
»

v Gonzalez-Scarano, F., Shope, R.E., Calisher, C.,H., and Nathanson, N. Monoclonal
antibodies against the Gl and nucleocapsid proteins of LaCrosse and Tahnya
viruses in C.H. Calisher and W.H. Thompson (eds.) California Serogroup Viruses,
pp. 145-156, Alan R, Liss, New York, 1983.

Meegan, J.M., Evans, B.K., and Hxrstmann, D.M. Use of enzyme immunoassays and
the latex agglutination test to measure the temporal appearance of
immunoglobulin G and M antibodies after natural infection or immunization with
rubella virus., J. Clin. Micro. 18:105-116, 1983,

g

Meegan, J.M., Digoutte, J.P., Peters, C.J., and Shope, R.E, Monoclonal
antibodies to identify Zinga virus as Rift Valley fever virus. Lancet 1:641,
1983.

AR

Olson, J.G., Ksiazek, T.G., Tan, R., Atmosoedjono, S., Lee, V.H. and Converse,
J.D. Correlation of population indices of female Culex tritaeniorhynchus with
Japanese encephalitis viral activity in Kapuk, Indonesia. Am, J. Trop. Med. and
Hyg. (submitted), 1983.

NP NS

Olson, J.G., Ksiazek, T.G., Lee, V.H., Tan, R. and Shope, R.E., Isolation of
Japanese encephalitis virus from Anopheles annularis and Anopheles vagus in
Lombok, Indonesia. Trans. Roy. Soc. Trop. Med. Hyg. (submitted), 1983,

o Rosen, L., Shroyer, D.A., Tesh, R.B,, Freier, J.E, and Lien, J.C. Transovarial
transmission of dengue viruses by mosquitoes: Aedes albopictus and Aedes
aegypti. Am. J. Trop. Med. & Hyg., 32:1108-1119, 1983,

Shope, R.E.. Chapter 66 in Tropical and Geographical Medicine, K.S. Warren and
A'A.F. Mamoud (eds.), McGtaw-Hill, N'Yo pp- 612—619’ 1983.

Shope, R.E. Overview: Dengue threat in the 1980's. In Pang, T. and
Pathmanathan, R. (eds.) Proceedings of teh International Conference on
Dengue/Dengue Haemorrhagic Fever, University of Malaya, Ruala Lumpur, Malaysia,
19813,

A - YRR

- Squire, K.R.E., Chuang, R.Y., Osburn, B.I., Knudson, D.L,, and Doi, R.C. Rapid
methods for detecting the double-stranded RNA genome profile of bluetongue
virus., Vet. Microbiol., in press, 1983,

Sl ‘- .

A, .

- 13
g

TN T e e e e e

-
-------

i



(2 3 I M- aan i e e i A ‘Bl Wi DA LM A GG I AL TSN AT CRCTMENAAE S -_'_-_' D ?"> DA AN R R A A R VA T

Tesh, R.B., Peters, C.J. and Meegan, J.M. Studies on the antigenic relationship
among phleboviruses., Am, J. Trop. Med. Hyg. 31:149-155, 1982,

Tesh, R.B., Arthritides caused by mosquito-borne viruses. Ann. Rev. Med.
33:31-40, 1982,

Tesh, R.B. Undifferentiated arboviral fevers: dengue, phlebotomus fever, West
Nile fever, Rift Valley fever and fevers caused by alphaviruses. In Textbook of
Medicine, 16th edition. J.B. Wyngaarden and L.H, Smith, Jr., editors. W.B.
Saunders Co., Philadelphia, 1982. p. 1672-1676.

Tesh, R.B., Travassos, A.P.A. and Travassos, J.S. Antigenic relationship among
rhabdoviruses infecting terrestrial vertebrates. J. Gen. Virol. 64:169-176,
1983,

Tesh, R.B. and Beaty, B.J. Localization of California serogroup viruses in
mosquitoes. In International Symposium on California Group Viruses. C.H.
Calisher and W.H. Thompson (eds.) Alan R. Liss, NY, pp. 67-75, 1983,

Tesh, R.B. and Modi, G.B. Growth and transovarial transmission of Chandipura
virus (Rhabdoviridae: Vesiculovirus) in Phlebotomus papatasi. Am. J. Trop.
Medo & Hygo 3_2_:621—623' 1983'

Tesh, R.B., Undifferentiated arboviral fevers. Chapter 70 in Tropical and
Geographical Medicine, K.S. Warren and A.A.F. Mahmoud (eds.), McGraw-Hill, NY,
pp. 660-666, 1983,

Tesh, R.B., Travassos da Rosa, A.P.A., Travassos da Rosa, J.F.S., Peralta, P.H.
and Knudson, D.L. Characterization of the Changuinola virus serogroup
(Reoviridae: Orbivirus). Intervirology 21:38-49, 1984,

Travassos da Rosa, A.P.A,, Pinheiro, F.P.,, Tesh, R,B.,, and Travassos da Rosa
J.S. Characterization of eight new phlebotomus fever group viruses
(Bunyaviridae: Phlebovirus) from Brazil. Am. J. Trop. Med. & Hyg., 32:1164~
1171, 1983.




l

WA

Ay

—
., &

.' .l

NN XN

[
L)
! LI A

s

5 XL AN

Nunmber of Copics:

(12)

(6)

(3)

(1)

(1)

(2)

(2)

(1)

LA ...‘_.ﬁ.\"\_': hd ._"'5\‘ 7‘\1

OFFICE OF NAVAL RESEARCH
MI'CROBIOLOGY PROGRAM
STANDARD DISTRIBUTION LIST

Administrator, Defcnse Technical Informa-
tion Center

Canicron Station

Alexandria, VA 22314

Director, Naval Research Laboratory
Attn: Technical Informution Division
Code 2627

Washington, D.C. 20375

Office of Naval Resecarch
Department of the Navy
Code 443 )

800 N. Quincy Street
Arlington, VA 22217

Conmanding Officer (Code 00)

Naval Medical Rescarch § Development Comaeand
National Naval Medical Center

Bethesda, MD 20014

Naval Medical Research § levelopment Command
Code 46

National Naval Medical Center

Bethesda, MD 20014

Technical Reference Library
Naval Medical Research Institute
National Naval Medical Center
Bethesda, MD 20014

Bureau of Medicine and Surgery
Navy Department

Code MED 314 A
Washington, D.C. 20372

Office of Naval Research Eastern/Central
Regional Office

Building 114, Section D

666 Summer Street

Boston, MA 02210

Enclosure (3)




AN IR R AR S L B vt BACRAL I 44 ) A Ch e i T i e e e B Rt 2R I S S R S 1 J‘

a3 |
25 |
4
oS STANDARD DUSTRIBUTION LIST (Cont'd)
{
L Nunber of Copics:

Eij: (1) . Of fice of Naval Rescarch Branch Office
o 536 South Clark Street
i Chicago, IL 60605

'.‘_:Z (1) Office of Naval Research Western Regional
] Office

-.§ 1030 East Green Street

N Pasadena, CA 91106
‘e
o (1) Commanding Officer

) U.S. Naval Medical Rescarch Unic ¢2
1_3, APO, San Francisco 906528
3 (1) Commanding Officer

= U.S. Naval Medical Research Unit #3

,. FPO, New York 09527
X

L (1) Officer in Charge

- Submarine Medical Research Laboratory

o U.S. Naval Submarine Base, New London
, Groton, CT 06342

5 (1) Scientific Library

. Naval Biosciences Laboratory

-, : Naval Supply Center

- Oakland, CA 94625

s (1) Scientific Library
A Naval Aerospace Medical Research Institute
ro. Naval Aerospace Medical Center

- Pensacola, FL 32512

(1) Commander, Naval Air Development Center

Y Attn: Code 6003

- Warminster, PA 18974

3 (1) Commanding General

.. U.S. Army Medical Research § Development
. Command

Fort Detrick

. Frederick, MD 21701

- Attn: MLDDH-Sr

Fs

N

10y

“

3

-‘

)

i1

” 16

;.:"' \--'...".Q"-.\.\.""-‘\-'.'\".'\" '.',‘:'.,'.- T T " e Ty W Lttt et v e T c e~ -
A A ATACRCAE PN NN SN RPN e e e e e e e e o




STANDARD DI STRIBUTION LIST (Cont'd)

A Number of Copies:

- (1) Director of Life Scicnces

Air Force Office of Scientific Rescarch
. Bolling Air Force Base

' Washington, D.C. 20032

%) (1) STIC-22
- 4301 Suitland Road
o Washington, D.C. 20390

(1) Dircctor

Walter Reed Ammy Imstitute of Rescorch
s Walter Reed Army Medical Center
i Washington, D.C. 20012

AR

r

"a.‘v ‘e

5

“
Y 3

% (AR - (NORR

~ N~ L.
\. .-\.-

.‘M

N NN N e S Y g AN  S A d

\'.‘"_. ¥

[¢




e A A O O O A S XSRS ENAMANCAARA R AL SANAAL ST S DL A CO T DM RDRION AL R LAy

SECUMTY CLASSIFICATION OF THIS PAGE (When Dare Entered)

READ INSTRUCTIONS
1. REPORT NUMBER 2. GOVT ACCESSION NO| 3. RECIPIENT'S CATALOG NUMBER
1 d ) .
’7fé\’v2/‘75} Ny /__, —
4. TITLE (and Subtitle) " S. TYPE OF REPORT & PERIOD COVERED

World Reference fenter and Arhovirus NDiagnosis Final, 1/11/77-31/10/83

6. PERFORMING ORG. REPORT NUMBER

T AUTROR(S) 8. CONTRACT OR GRANT NUMBER(S)
Robert E. Shope, M.D. NNNO14-78-C-N1nN4

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT. PROJECT, TASK
Yale Arbovirus Research Unit AREA & WORK UNIT NuMBERS
Department of Epidemiologv & Public Health
Yale University School of Medicine, New Haven, CT| 06510

11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE
Office of Naval Research February 19, 1984
Department of the Navy, R00 N, Ouincy Street "13‘”““»” PAGES

Arlington, VA 22217
14. MONITORING AGENCY NAME & ADDRESS(1! ditferent from Controlling Office) 15. SECURITY CLASS. (of this report)
Unclassified

1Sa. DECL ASSIFICATION/ DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of this Report)

This document has been approved for nublic release; its distribution is
unlimited.

17. DISTRIBUTION STATEMENT (of the abatract entered in Block 20, ! different from Report)

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse side if necessary and identity by dlock number)
Arbovirus, serological diagnosis, ELISA, complement-fixation, neutralization,

: serosurvey, Pift Valley fever, dengue, vellow fever, Crimean-Congo hemorrhagic

o fever, ranid diagnosis, togavirus, bunyavirus, orbivirus, rhabdovirus,

7 monoclonal antibody.

K 20. ABSTRACT (Continue on reverse aide If necessary and identily by block number) <"

- _}’The World Reference Center for Arboviruses identified over 400 viruses and

. - revised the taxonomy of Bunvaviridae, Orbivirus, Rhahdoviridae, Arenaviridae,

x and Togaviridae. Outbreaks were diagnosed such as Rift Valley fever in Egypt

. in 1977. Rapid and earlv diagnosis methods were developed including
immunofluorescence and ELISA. Some of these utilized monoclonal antibody.
Virus reference strains and antibodv were distributed world-wide. .+

DD ,5n"s 1473  toiTion oF 1 NOV 68 13 OBsOLETE
$/N 0102-LF.014-660 18

— —
SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered]







